INTRODUCTION
Reinforced concrete beams is a subject of considerable interest in structural engineering practice. The transition from ordinary (straight) beams to camber beams is an interested subject. In each building, there are many openings (doors, windows, …etc.) above which beams must be constructed. Restraint at the ends of the beams in actual frames is sufficient to activate the membrane action (axial restraining force) in straight and cambered beams (Youkhanna 2004) . The inclusion of shallow vertical curvatures to beams (camber beams) may lend these beams, if laterally restrained, some of the beneficial properties of arches. It mainly provides these beams the desired axial (horizontal) force consistent to arches which results in a high load carrying capacity.
Enhancement to compression zone of concrete section is to be gained, if camber is adopted to activate membrane action (Youkhanna 2010). Particular attention was paid to the contribution of compressive membrane action to the load carrying capacity (Peel-Cross et al 2001) . It can be stated that unrestrained curved beams with percentage curvature in the range of less than 10 % has little or no difference in stress analysis from that of straight beams (Popov 1968) . In this research, an attempt is made to study, experimentally and theoretically, the effect of support types (Roller, Hinge, and Restraint) on failure loads of straight and cambered beams above openings.
RESEARCH SIGNIFICANCE
In practice, for residential buildings, there are many openings (doors, windows … etc.). As a result, beams should be constructed above these openings. Different representations for these openings may be seen in one building, these representations are shown in Fig (1) . Beams above openings, may be found to be continuous all around the walls or sometimes not continuous, as shown in Fig (1 
EXPERIMENTAL WORK
In this research, eight beams (4 straight and 4 cambered) were cast. Structurally, the situations for these eight beams, above openings, may be represented as those shown in 
Fig (3):
Experimental simulation of beams.
Fig (4): Beams geometry and cross section
Rise at mid-span = h ' = 5 cm (for cambered beams), the formula for the curve of cambered beams comply to:
All beams were cast at the same time using same concrete mix. Cured for 28 days and left for another 28 days. Then strain gages (length = 55 mm) glued to top and bottom surfaces at mid-span of the beam. Then beams were put into test setup, then, tested. Load was applied using concrete blocks, masonry bricks, sacks filled with gravel and hanged on steel tubes. Figures (6 and 7) show the relation between load and top fiber strain for beams B1S, B1C, B3S, and B3C. Figures (8 and 9) show the relation between load and bottom fiber strain for beam B1S, B1C, B3S, and B3C. Figures (10 and 11) show the relation between load and the bending moment produced for beams B1S, B1C, B3S, and B3C. Fig  (12) shows the failure load for all beams.
EXPERIMENTAL RESULTS

Table (1) Experimental and theoretical
ultimate loads for all beams.
Fig (12):
Failure load of beams. It can be seen that as degree of restraint increases, the bending capacity increases also. This applies for experimental, theoretical, straight, and cambered values.
[I] STRAIN READINGS
Generally, top fiber strain readings for cambered beams (B1C, B3C) are greater than those for straight beams (B1S, B3S), see Figs  (6 & 7) . This indicates that there is enhancement to compression zone due to camber. The enhancement ratios ranges from 1.05 at beginning of load application to 1.02 at ultimate load. This increases the depth of compression zone due to membrane action.
Generally, bottom fiber strain readings for cambered beams (B1C, B3C) are less than those for straight beams (B1S, B3S), see Figs  (8 & 9) . This indicates that there is enhancement to tension zone due to camber. This indicates that for cambered beams, there will be tensile stresses smaller than those for straight beams, which enhances the crack behavior of the beam. The enhancement ratios approximately equal to 0.99 at ultimate load.
[II] FAILURE LOADS
Generally, all failure loads of cambered beam (B1C, B2C, B3C, and B4C) are greater than those for straight beams (B1S, B2S, B3S, B4S), see Fig (12) . This indicates that cambering has usefulness (increasing the capacity of the beam). The reason beyond this usefulness is the membrane action which is mobilized due to camber.
Enhancement of failure loads increases as the degree of restraining is increased. This is illustrated by comparing failure loads of cases with restraint supports with cases without restraint supports. Maximum load enhancement is 9.11 % for restraint -restraint beam (good end restraining) and minimum enhancement is 0.52 % for hinge -roller beam (poor end restraining).
[III] BENDING MOMENT From Figs (10 & 11) , when the load reaches ultimate value, it can be seen that the moment calculated from Eq. (4) is less than section bending capacity which is 2.84 kN.m (based on theoretical analysis). It is believed that the reason behind this is may be because there is two bars at compression zone identical to those in tension zone. This, may be, was the reason why the top strain is very close to bottom strain. Another reason, perhaps, is considering the position of neutral axis to be at mid-depth (c = h / 2 = 140 / 2 = 70 mm) in the process of deriving Eq. (4).
CONCLUSIONS
Experimental investigation of failure load is performed for straight and cambered beams above openings. Four cases of beam supports were investigated. These cases are hinge-roller, hinge-hinge, restraint-hinge, and restraintrestraint. The following may be concluded:
1 ; the strains were measured using digital strainmeter (TDS-100) with a capacity of (10) channels.
